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PURPOSE: To attain miniaturization 
by configuring the AGC for BPSK 
demodulation with a digital circuit so 
as to set an output to be a 
prescribed value thereby excluding 
an analog circuit and integrating the 
digital circuit integrally with other 
digital circuits for circuit integration. 

CONSTITUTION: A/D converters 
2a, 2b generate digital sampling data 
strings Ds1 , Ds2 from a received 
BPSK signal based on a Ps and a 
Psd with a delay of 1/4 period from 
the Ps and give the data strings 
Ds1, Ds2 to arithmetic sections 4a, 
4b, in which peak-to-peak values 
DsP1, DsP2 are calculated and the 
result is given to a comparator 
section 5. The comparator section 5 
gives larger data to a selector 7 as a 
selection signal Ssel and to a gain 
calculation section 6, in which 
prescribed multiplication is 
conducted, the product is fed back 
to an amplification factor variable 
amplifier 1, where the level of 
sampling data is controlled 
automatically. Thus, peak levels of 
digital BPSK signals at positions with 
different phases by 1/4 period are 
compared and AGC is conducted 
based on a higher level, then the 
AGC is configured by a digital 
circuit 



(71) Applicant FUJITSU GENERAL LTD 

(72) Inventor: MATSUOKA HIDEKI 
(74) Representative: 




COPYRIGHT: (C)1996,JPO 



<19)H*WWW (JP) 02) & ffl # ft & $g (A) (UWIWUH&BW* 

#HI§¥8- 335957 

<43)&|§0 8 ^(1996)12^ 170 



(51)Int.Cl. 8 
H0 4L 27/22 



one* frto&mn 



F I 

H0 4L 27/22 





<W¥7- 143454 


(71>ttMSA 


000006611 










(22)ffllSB 


JpJE£7^(1995)6/i9B 




#sS?;nja;ii«miS»K*fiiii6#fl5 








»n 5i«if 



















(54) BtmaZm BPSKttiB^AGC 

(57) 

[awl ^i^AMewciiMtu m<D®&k-mtv 

xMffiit-eZ. /J^kfCStfcBPSK«f«fflAGC4r 
Sftti: irfcitfji Ltv>5. 

{i^£x^*/Wf-5§-K^&-f3 2flltf>ADC2t, fusE 
#• * <0 A D C (O 2 V ^ l£ 1 / 4 Ml $j -GtS (0 ^ * 5 2 11 * 
V > #9 u 1> £3g£1" Z> -f >7 y V ^ n -y ? ^ 

J: 9 \*—9 V- bT-^ttSrJIlU-r 5 2firo?£|? 




" 1 - 



4#P?S?¥8 - 3 3 5 9 5 7 



im#mi\ bpsk ('Ui-y • 7*^xk« >^ 

WV/) «»«:A*L, pffcLT 

COB P S Kfg &#M9 %\^&1rZ> 2iOADC 
»E#*^ADCCOllVMC:i/'4«»tttt<0«ft5 

if >- 7* y >??*y?ft±nh, JtuE&*OA 
DC J: 9 0ig^"-f Sl^^y y^^t-^;- 

jRWftifS -§-^m^-r 5 £ <b t v ^© ^ tr 

P SKfiliAGCo 

>y>v >?zr-*£ 9 y~v-?m*»mirz> 2 

£ <Jr h * § v ^<o b c - * 3, - tf- ^ £ ^ 5 

<< >»m-*imte ad c^y-r : ^»ta» 

<ir tlMlT^ -5 r. £ £4#fiS£ BPS KfflffiAG 

[ffl#^3j BPSK (/M^y «7x^XK' i/7 
Y U -tO*|«*fcpr«LT 

OB P S Kilter ^^^ftfl-^ftt^ 2g(^)AD C 
UtTE#^^ADC05V>^ l/4ja»ttffi<0**5 
2S^)^y/J?/H/- hJB &3&o 2*g<D-y->-:7*y n 
y^mt^f^!) ^*ny*5&£S»£, WE# 

* (dadc J: 9 ^ast^fv/y i 9 tr- 

^y-tr-^HtrJ|Cffl-r6 2flo!«MBfc, tulZ2fllo 
L TiiiRSJ «p« ttS^-T £ t fc <b V ^ O t°- * 
-^y-if-^«^b«rEi«iW*^«ii^*«»-f« 

H*#*4j A*t5BPSK (/W^y «7x^X 

5 2ffl^^^*J^pItg^ADC<h N #uE£-*OADC 
COSV^ l/4JSffl{fcfB©|*tt5 2fi(Di/>'3jf/WU- h 



y x 9 f-ty-v-fmznft 

**2«oitt*»i, MTE2flOtt]V«BJ:>)OttllltJII: 

Stttfcttix TttEtfctt»J:9 0tr-^y-tr-^«[^fe 
SMEW pftB*A DCO^>^ffif5W y 

JSAGCo 

lfll#9 5] BPSK (/^^y • 7x^XK • ^7 

DCC0^>^^H/— hJHS^0 4fffOi^>'^y 
3/^**±-t"'5f->'^y >-^^ns/^38^«B^, SufBA 
DC*9o5giffi?"**^:/y 9. HB«# 

co-y-^^y ^^T r -^SrlfiS*t-2ffl^«r— 

WJ^nBPSKajWAGC, 
[»*9 6j A^t^BPSK (/W^y • 

6^>»JW5Iffi*ADCt, tusBADCcOv'V^W 

- hi^SS:04^0f->'7 P y n ^^*5S*-T<5f- 
y/y^D^^MSi> «fEADCJ:9©»ttt 

^fyyyv^f-^j:^ i{ig#^^-v^°y 

- ^ 1 flis # 2 fi <d7- * mtz&m-t 'Mi 

*rsit»«B^, WEltRlfBitJWtf-^y-tr-^flE 
-t 9 fjIS^ VttW^TIBttAD COW >£3?ffi1-3y 
>f ^»U»tT«fiJlLTft-5ri:4:»«4i-5B PSK 
SOTAGC, 

7] BPSK (/<-r^y '7^XK' i/^ 7 

PSKfS-S-JSrxv^^^WB^SJft-r^ADCt, buIBA 
DCO'»^;H/-FJS!^ (4/ (4n+l) ) fS 

o-y-^^y >^^n ^^^^^1-^-y-^^y d ^ 

2j@cox~^?iJtc^Bfli-^7 f -^^Bia < i: s tulB#^o 
^Btbfcx-^^Jot e -^^-t < '-^fi^®ffii-5 2fli 



- 2 - 



4#BB¥8 - 3 3 5 9 5 7 



suiEtt©^ j: o <D\?-t y- v mmmmm^i 

ilife LT45 r t S:1»t 1 1 5 BPS K««ffl AG C. 

-hmmmn u/ (4n+D ) mov^-?})*?* 

2 cDSt JHBJO "Cfc<5 tr- * y - fc Q - * 4Kfc fcb 

it l xmviffl mm t- * * * t> tc* # v ^rco tr- 
^^-tr-^flffSrta^-r^itisjffli:, mmtm^£y<D 

^mki~^B P SKSSIfflAGC, 

«i, IS#92, w#gi3, »#«4, fS#95, If* 

96, B#974fctt!l#98E«OBPSKtni(iA 
GC 0 

t-rznjtmi. ii#92 > iw#93, w**4, if* 

95, §«#96, W#*7*fctt»#*8E«E«<BB 
PSKSIifflAGC 0 

n (Nk) ^m^^Mm^^^-^y-^-^m id 

sp) T^Lfctt (Nk/Dsp) KBf£<0ft (a) * 

#92, 11*^3, 1**94, §g#95, fif#96, IS 
#9 7 * it te!f*9 8 |E«lE«fecr) BPS A G 

C 0 

[0 0 0 1] 

imm±<omm^m «swh\ bpsksotagc 

[0 0 0 2] 

5*^ AA-rSBPSKfS-^SrJ^BsppraifBSi 1"C 



1 1 OHI**«:»J» U \hjj&mfc<n-&mz. 

teZ>£ 3fcLT*JMH 4(ClA*trv>fco L*>U B 
[0 0 0 3] 

ftfcatfcBPSKtnwAGctmttsritift 

[0 0 0 4] 

&:irz>tztb, bpsk (/M-^y • 7*^xk • yy v 

B P SKfll»tf f ^^^Ht*»-** , *"5 2f@tf)ADC 
<hs fuE#*<£>ADC<o;s:W£ l/4B#ffitS*>**S 

dc J: ^(Oigjtti-s^^^y ytf'T—z x v \?-?y- 
$ifflffliw&&mJji-Z>k k fe^**v^<obr— ^y-tr 

BPSK (/NV^y • 7x<YXK • v-r 7 h • ^r— -YV' 
JSftADCi, mj|a#^OADC^)SV^(C l/4/SJ5Ma 

ts©jii$2S©'>^i/- hm&mcoit-yyy is? 
* <£> a d c <t t) ©®^r 

-?y-\f~?fc*\&t>ir%\mnk, w&ttm&x*) 
co tr — ^ y - f - ^ tt^ e> f5 fay-r vsj^tg *adc 

BPSK ('UT}) - 7xYXK. >7 b • ^~^(y 
if) ff^^A^L, *C5i««apSrpr«LTHl*r*«« 
^■5I^ti*I^^> tt*iH*^raE«*I»^BPSK«*ir 
f^^^f^f^t^ADC^, iEADC^V* 

5t^il>^nym»i, fTf2ADCj:t)^Ji 

^ ^ ^ l <@ g # ^ 2 cox - ^ ?iJ 5t ^ 



- 3 - 



4#ra¥8 - 3 3 5 9 5 7 



[0 0 0 5 J 

*f «BPSKflr*©*IMitrJWiL-C«MSU tWBtT 
- * y - tr- * V-<A^/^(Dffi^ ft 3 «t 5 *cfW» L T 

[0 0 0 6] 

Bffilc£<^T*BWKJ:SBPSK 
ttWfflAGCSr»»lc]RWt5, mtt*$fiWKJ:SB 

psk gnpi ja ag cto — xitffl £ ^-r 7 n * * H T? 

J: 9o*IHiiWfl(W# (s g c) ^J:9« 
• Six*ilMM*lcJt 9 A^3t5BP SKttf (Sbps 
k) SrHMiLTV^. 2alt*l(OADC^ «TE«I« 
1 t i 9 idif JlfcB P S K«» (Sbp 
sk) &X^*/Wf# (Ds 1) (^LTV^o 2 b 
f*SS2<z>ADCT> *rtBHMB*^T«lt»»l 9**1 
(Sbpsk) *r^*/l/flr* (D 
s 2) M^&LTV>5 0 3\±^>y ] J >^^<^^^±U 
WI5IB 1 OADC 2 a , f 2WADC 2 b Wfy/ 
!) ^/<yl/*£:58£LT*3?> , OSCffl3aiiBPSK 

fit o^>jK/h/- hflRft^^y^y y^>v^ (p 

s) LTf Ef 1 ^ A D C 2 a (CA* t> 3§2igf$ 

3 ^^/u^ (Ps) Srl/4fflffljS 

JiUTih>^y ^jf^/UX (Psd) ^2(^ADC3 

MCA^LTV^o 

[0 0 0 7] 4 a tefg 1 <DmWM^s SfrE* 1 <^)AD C 
2a J; VWszfV ^?:?—?<D}i*—?y—¥—!7 

(Dspl) ^fU *fc, 4bl^2^»a 
T\ J|2 ©AD C 2 b t 9 

— tf-^U^U (Dsp2) ^^»UTV>5 0 5ft 

-</v (DspD tm2<DmnMxy)co^-^^-if- 

$\s-<)\s (Dsp2) SrJfcftL-r* XZ^jjiDJ*—* & 
ffi^f^ffjEA D C 2 *5S#«# ( S s e 1 ) 

(Dsp) ^ffiAlt 

JWt-^l/^U (Dsp) 75^, if*S^ (G) 
fflLTif*I^©J^)fS# (Sgc) ^ITV^ 9 7tt 
^-*irl^*-T% JiuEMlOADC 2 a:fc£U\ |g 



2(0 ADC 2 b JlflO^i^/Wf-fSrA^U SttEJtK 
»5i9 0lR«* (S s e 1) fci9IWtPLT9I0* 

7^rs*?ffl^7$^<5f->^y>^-^ (Ds) j: 9 

7Gtf>X-* (D) £®PLTV^ e 

[0 0 0 8] H2l**J8Wfc±5BPSK«fflfflAGC 

w-hmMOk (f s) ©4fffof->7 p y v^v^ 

(Ps) ^±f^OSC3c^ Z<DV>7V>?s< 
>V* (P s) fcl/2»flltt^ Mf* (S s l) 

««-T\ gie#JH*3 d iOOtW b«**CJ:9AD 
C2<t9ot^!l^7 f -^ (Ds) *rHB*#fc:# 
#JLT#£0:r-*A (Dsl) *5it/^#J^-^B (D 
s 2) £ffl*LTV^o f^S. Hi, EI20ADC 2£if 
«*^«©ADC^ UTW«*^8E«l«»i *B'JI»U 
y-T v*tB»J:9©*MiaWM«iflr* (Sgc) Id* 9, 

«r*pgfe 2 5 6) fcfctteif-^y w<;u 

PSK»*tf^/W8t (Dbpsk) ) KSEtfcLT 
[0 0 0 9] £JL±<0«fifc^i3V^T, o#K*<alIifls*tt 

w-rso E3^iai(D*jteCTS:SiMi-^^-r ^^^0 

t\ AW5B PSK<f# (Sbpsk) ^fl^AD 
C2a£, S2MDC2b[:i3V^ty7 6 !Jyi/tS 
f'C^^ifb, SlOADC2aj3j;^ I2C0ADC 
2 b(C^olt<5^^^y ? (Dsl) , (D s 

2) *5<fcO\ #^©^^ (Dspl), (Dsp 
2) ^r^U"C^5 0 *l«ADC2attt^^^ 

hmfegccoy-^yy (p s ) tcj: a-u-^y 

^#7— *n (Ds 1= (0, 0, 0, 0) ) tmb 

ti, l20ADC2b -eiiS i ot^T'y y 

(Ps) J:H/4fl«lS^+^9>^;^ (P 
s d) £.£W>-?9 (Ds 2= (6 4, 

-6 4, -6 4, 6 4) ) Sr#TV^ 0 :^200f> 
7"y >^x-^?UttE!3t^i-<t % l <£>Sd¥ 

«IU a *:SJ2(&«£«U b fe-t^f-^y-f-^lE 
(Dspl), (D s p 2) SlOftlFSS 
jjt: (D s p 1 = 0) , S2^Kfe* (D s p 2 = 1 2 

8) SrffirtU JttMfi5KA*LTV^ 0 Jfc«» 5 Ttt 
WE* 1 0«J|Cj|S* (Dspl) j:«2 0ftlMSJR (D 

s P 2) $rhb^UT, ^aFV^Or-^tai^i-SAD 
C2«ratR-r^aR«# (Ssel) SrffirtL-CV^So 
B3<0»^ f 2^m (Ds p 2 = 1 2 8) ^ 
#V^<0T?*2^ADC 2 bSriSRi-558««# (S s e 

1) #tttfj£;ix5o *7t, Jtidf»5^6ttlR»*lcit«E*l 
l^^^S2 0pg* (Dsp2=l28) Sr 
HI* LTW vMCUtt 6 tCA* LTV^5 0 



_ 4 . 



♦JFMSP8- 3-3 5 9 5 7 



[0 0 10] y^>S5!)teB6*m. flill, ADC2C0 
^Nk = 2 5 6 ttnil ^3 2 ttftSftft (D 
sp = 128) £2 5 6 U^/U^-C^If 61" ZtzfrcD 
>lt (N k /D sp) =256/128 = 2 (fif) 

tMstfotwiLXi i / 8 mwMftit®&mvte%cBm 

70%ft45 + 4 5 = 9 0 att*<ftg&£ * 6 fc 
#\ B i: ^/W) BPS K»f * IfeWt* o r 
t^^2 5 6/9 0 = 2. 8 (ftp) t*#<ftot 
L*5fc», wO^>=2«CBf*«[a = 0. 7*m& 

LT, 2*o. 7=1. 4f8F€r^>3SCUi7 f -^^L, 

>f ^(t*tt, MIBittiW* pTKi«n« llC7-f- hv< * ^ 
£*K i«MM5«r±tf\ BPSKft#tr*IMIU *^:/y 
^ff—PW—? W</U;&S2 5 6 fc* y 

[0 0 11] H4JiBl2 0|6illi«l|S:RWi-5^^ 5 
ig-t\ A^t5B P SK{#-*§-£ADC 2(C*DVNri^>-^ 

t*- * & 1 fflfefc^M UT#7t^ 1 W >^ y l/tff— 
^IJ (Dsl= (0, 0, 0, 0, 0, 0, 0) ) , 
2 <DV>>7>y ?\\ (Ds2= (64, -64, 

-6 4, 6 4, -6 4, 6 4, -6 4, 6 4)) t^CO 

v-?y~K°-?mmLfrmi<om&i&m (d sp i = 

0) *5£t>\ %2<Om»mSk (D s p 2 = 1 2 8) ^ 
[0 0 12] 

£U:RWLfcJ:3fc, *$89ifc:«fc<5 B P 
SK«WBAGCtC.fc;h,tf, SV^l/4ffl«fi[«^l» 



5B PSKti#Oii«*ftllEUlL-C7-f— Y*y9 U 
ftllS ti°— ^ ^ — t:^— ^ u^u*«0f3etOflt»C*4J:5(c«iJ 
HPL"C^-5tf)T\ B P S Kff-^l^-<yW^7 0%^±CO 
tt#Sf t°- ^ y - 1°- ^ fiSfc $ij#p -Cl5r^^ yum 

fc*«@BS;»*t5:i*tt /h»ti:lbfcBP 

S KSMAGC £ti«-f 6 r fc So 
[Ull] J: 5 B P S K WfflAGC^-HlW 

[12 2] ^PJlC^^BPSKfiSfflAGCCTJ^ft 
[0 3] *^P^JCj:SBPSK«lifflAGCO-^iS0iJ 
[04] *J6WfcJ:5B PSK«8@fflAGC<OJS«^HJ£ 
[B5] JS*^) BPS KfiBffl A G C t^fStftT'D y 
[«F*0>1M!1 

2 ADC 

2 a % 1C0ADC 
2b f 2C0ADC 

3 fy^ y ^^/^U^JS^flJ 
3 a O S C 

3 b 1/4J 

3 c OSC 

4a mi (Dfcnn 

4 b K2<z>9mn 

5 tb^a 

7 ^ — PIzU? & 

8 wjrmjm 
9 



[H3] 



[04] 




Pi -L 

5j] - 

Sbpai 



Di2 64 



44 



LJ"1 



-64 64 



-64 



- 128 
... 64 
... o 

- 64 



~i~ .128 
Ospl - 0 



64 Dop2 - 128 



- 5 - 



fl#BJ¥8 - 3 3 5 9 5 7 




ffA vJUBSf * 



[1212] 




1 1 
S bpsk 



[12151 
1 4 > 



1 2 



O — 



- 6 - 



